1: Introduction
A large literature has developed that has examined the diversification strategies most suited to a real estate portfolio. Much of this debate has centred on the relative attractiveness of regional or sector diversification. However, more recent evidence would suggest that improved diversification benefits are not purely driven by either the sector or region in which a property is located. A number of recent papers have examined the potential for diversifying on an economic basis (e.g. Goeztmann & Wachter, 1995 , Hamelink et al., 2000 , Hoesli et al., 1997 . The rationale behind examining the economic basis is that different markets have different economic driving forces. This means that similar localized systematic effects will affect all sectors in a single market. In addition, pure geographic distance doesn't guarantee diversification if the markets invested in have similar economic driving forces. Not only does this apply within a national market but also at an international level. This paper examines the issue of diversification in the context of the office markets in New York and London. Both cities are key financial service centers and are heavily interlinked. New York is the largest financial center worldwide, while London is the largest international finance center and the third largest market overall. The importance of these linkages can be seen in the context of the large number of common tenants both markets will have and also the evidence of increasing integration in the capital markets. Lizieri et al. (2000) report that in 1997 50% of City of London office space was occupied by the financial services sector. If this is extended to include all FIRE (Finance, Insurance and Real Estate) firms and other business services, 87% of City occupation is included. In addition, the paper also notes that over one-third of City offices were occupied by foreign tenants. The integration of global financial markets may also lead to increasing convergence in the corporate performance of tenants in the two markets. However, New York and London not only share similarities in their positions as major financial services centers. Both cities have two primary central office submarkets. While the City of London and Downtown Manhattan are dominated by the financial services sector, the West End of London and Midtown Manhattan are broader in their focus but also have similarities in terms of tenant mix. Both of these markets are dominated by the broader business and professional services sectors, such as media related firms. These similarities therefore allow comparisons and analysis at a submarket level in addition to a metropolitan one.
The linkages between these two markets do however run deeper than commonalities in tenant mix and economic concentration. As papers such as Fisher (1992) and DiPasquale & Wheaton (1995) have illustrated, a key component in the operation of real estate markets is the interlinkages between the space and capital markets. New York and London are two of the largest and most liquid international office markets. Globally, very few individual metropolitan markets have a level of liquidity that provides a large degree of depth. Webb & O'Keefe (2002) estimate that there are only 14 countries with a real estate market large enough to actually support it as a viable individual asset class. In addition, this doesn't take into account differences within these 14 countries. For example, in the context of the UK provincial markets outside of Greater London and the South East of England are far less liquid, meaning that the majority of institutional investment in the UK is concentrated in the South East. This has a number of implications for international investment in real estate. Firstly, if an investor is based in a relatively thin market, it encourages international investment due to limited opportunities in their domestic market.
Secondly, international investors tend to be drawn towards the more liquid markets. This means that international investment tends to be concentrated not only in the same countries but also in the same metropolitan markets, especially the key global cities such as London and New York.
To illustrate this Lizieri et al. (2000) estimate that 20% of City of London office space is foreign owned.
The concentration of global investment also has implications. Given that many of the leading global cities are also key financial services centers such a strategy many limit economic diversification. This can mean that not only a cross-border but also a trans-continental investment strategy may be economically undiversified. A number of studies, such as DeWit and Van Dijk (2003) , have illustrated that the same economic factors influence the rate of change in real estate returns across the continents. If convergence in global economic performance occurs this may lead to increasingly synchronous real estate market performance in the major global cities. This would leave real estate managers with the difficult challenge of achieving economic diversification within an increasingly integrated system of real estate markets. The second implication resulting from the concentration of international investment is that it may lead to convergence in performance arising out of the capital markets and the behavor of investors not just the economic similarities of the underlying metropolitan economies.
2: Data
The data used in this paper consists of total return and prime rental data for the office markets of New York and London for the period Quarter 1 1988 through Quarter 2 2004. The rental data for both markets was obtained from CBRE/Torto Wheaton Research, the UK total return series' were provided by IPD, while NCREIF data was used for the US total return series'.
The empirical analysis takes a number of alternative approaches. The first half of the analysis examines the linkages in the two markets. This analysis is undertaken using cointegration and causality tests. The second half of the analysis is concerned with assessing the driving forces of the two markets. This is undertaken in an error-correction framework. Both the total return and rental data is employed in each section of the empirical analysis. However, the results will necessitate different interpretation due their different characteristics. This is due to the fact that lease structures will mean that changes in market conditions are not fully incorporated into total return data. This is probably more evident in the case of London than New York due to the lease structures commonly used. While the lease structures used are changing, for much of the time period examined the standard UK institutional lease was still being implemented. These leases were frequently of a length of up to 25 years, with five-year rent review cycles. In addition, this lease structure generally contained upwardly only clauses concerning revisions to the rent paid.
This means that changes in market conditions, whilst affecting market rents, would not be immediately and fully incorporated into total returns. The effect of these differences is that while the total return data provides an effective means of analyzing the actual returns obtained by an investor in either of the two markets the use of market rents is a more valid indicator of current market conditions. The rental and total return data for London is split into the two key submarkets of the City of London and the West End. These two markets are quite distinct in their characteristics. While as noted the City is dominated by the financial services sector and related firms, the West End is a broader market. The two markets also differ with regard to the physical structure. The West End market has a higher proportion of traditional office space, while due to use requirements the City market has become increasingly dominated by modern space suitable for the requirements of the financial services sector. A similar divide can also be seen in the New York market with the downtown and midtown markets showing quite distinct differences. While differences in physical space are not as evident there is a similar split in terms of tenants and economic specialization.
The New York rental data is split between these two markets. At present the total return series for New York consists of the entire central market. This does limit some of the comparisons available and may mask some of the detailed linkages between the two cities. It should be noted that the NCREIF data used excludes all leveraged properties thereby allowing a more comparable data series with the IPD data for London.
Chart 1 graphs the total return series for the two London submarkets and for New York. While all three markets follow a broadly similar trajectory, it is clear that the City of London and New York markets are more closely aligned. The main period of divergence in their performance is during the early to mid nineties when the index for New York saw a greater decline than the City. This is most likely to be due to the lease structure in the UK market and the preference for long rent review periods and upwardly only reviews. This would therefore provide enhanced protection for the income flows of the investments in the London market in comparison with New York. Chart 2 provides comparative data for the entire national office markets for the UK and US.
From this analysis it can be seen that the City of London and New York markets are more closely aligned than the corresponding relationships at a national level. This would have implications for the diversification opportunities available to a fund manager Chart 3 graphs the corresponding rental figures for the four submarkets. A number of issues are evident from this. Firstly, in comparison to the total return data there is a greater degree of divergence between the two cities. As with the total return data the performance of the West End in London outperforms the City market. In addition, a corresponding relationship is also evident in New York, with the midtown market performing similarly relative to Downtown Manhattan.
The two London markets also show greater volatility particularly in relation to the late eightiesearly nineties cycle. It would also appear that if one compares the similar pairings (City & Downtown and West End & Midtown) , that rental movements in New York tend to lead changes in London. This is particularly evident from the mid-nineties onwards. This would imply some forms of leading relationship from New York in the direction of London. This will be tested more robustly in the first part of the empirical analysis. A final issue relates back to the total return data. It was previously noted that the lease structure in the UK and the income protection it provides was the probable reason behind the relative outperformance of the City of London market to New York in the early to mid nineties. The rental movements observed in Chart 3 support this view. Here it can be clearly seen that market rents in the City market fall to a substantially greater extent than in New York. However, the lease structures in place would have protected investors' income flows, thus leading to divergences between the market rent and total return figures. Lizieri et al. (2000) show that the London market is more volatile than other UK markets, such a conclusion cannot be taken from the figures in Table 1 . The lower volatility figures for the national markets is possibly due, at least in part, to index aggregation affects rather than purely higher volatility in the two city markets. For the total return figures it is noticeable that the correlation between London and New York is higher than the coefficient between the UK and US. This to some degree supports the appearances graphically shown in Charts 1 and 2. However, the difference in the correlation coefficients is not that substantial. The coefficient with regard to the UK and US is 0.3594, while the coefficients for New York are 0.48 and 0.4553 against the City and West End markets respectively. Similar findings are reported with respect to the real return figures.
The rental figures, contained in Table 2 , also reveal patterns concerning the risk parameters and the correlation coefficients. The volatility figures for the two London submarkets are higher than the figures for New York, confirming the graphical depiction in Chart 3. In addition, as discussed previously, the lease structures in the UK does have an impact on volatility. It is noticeable that the standard deviations and variances for the City and West End markets in terms of rents are higher than the corresponding total return figures. In comparison, the total return volatility for New York is higher than the rental figures. While the New York total return data is not separated into the two submarkets and therefore direct comparisons cannot be conclusively drawn, this may be due to the more flexible US lease structures and may also indicate an additional degree of volatility arising in the US from the capital markets. With regard to the correlations, while again the differences in the coefficients are not substantial, it can be seen that the coefficients between the most similar pairings are higher. That is that the coefficient for the City of London with Downtown Manhattan is higher than that with midtown, 0.3433 versus 0.3270, and that the coefficient for the West End of London is higher with regard to midtown, 0.4321 against 0.3465 for downtown. These findings make intuitive sense given the underlying economic driving forces of the submarkets in both New York and London. As with the total return data similar findings are also reported for the real rental series'. Tables 1 and 2 also report unit root test results. The Augmented Dickey-Fuller tests are undertaken due to the implementation of cointegration, causality and error-correction tests in Section 4. In each case bar one the total return and rental series' are shown to be I(1). The exception is the nominal rental series for the West End of London which is I(2).
3: Initial Empirical Findings
The first section of the empirical analysis concentrates on the linkages in both the total return and rental series'. This analysis is undertaken to assess the degree to which market performance is linked. The examination of the total return data will allow interpretations relevant to the actual returns an investor will receive. However, as discussed in the previous section issues such as the lease structures in place may mask linkages in dynamics in the underlying property markets. In terms therefore of the economic diversification argument the examination of rental data is more appropriate. The rental data cannot though directly capture linkages originating in the capital markets through the behavior of investors and the arguments advanced earlier in the paper concerning the concentration of global investment in a small number of liquid markets. The total return data may provide some indication of linkages in this regard. It should be noted that the analysis in this section of the paper is examined solely in nominal terms.
Cointegration and causality tests are used in this section of the analysis. The cointegration tests used in this study are designed to assess whether the two markets in question share a long-run equilibrium relationship. The rationale behind cointegration was provided by Engle & Granger Table 3 reports the Johansen cointegration results for both the total return and rental data. Panel A of Table 3 contains the results with regard to the total return data, while the rental data findings are in Panel B. The only evidence of cointegration found is with respect to the total return data for both London submarkets and New York. The figures for the national total return data and all of the tests run using the rental data provide insignificant findings. The contrasting total return findings are in line with the underlying hypothesis of the paper in that the two markets are closely aligned and to a greater extent than the national markets. The results also correspond to the summary statistics contained in Section 3. The inter-linkages between New York and London are also highlighted in the Causality results reported in Table 4 . Significant results are reported from the City of London towards New York with both the F and Wald statistics, while significant Fstatistics are also reported in the opposite direction, indicating a bi-lateral causal relationship.
Furthermore a significant F-statistic is also found from the West End of London towards New York. As with the total return data no significant findings are observed regarding the two national markets in either direction. The results indicate that with respect to total returns New York and London share common long-term trends and that a strong short-term dynamic is also evident.
This would imply a relative lack of diversification opportunities for a portfolio manager in comparison to a broader diversification strategy across the two markets. This relates back to the issue concerning liquidity. Given that London is by far the most liquid office market not only in the UK but in Europe and that New York is one of the most liquid in North America, this highlights potential concerns for a fund. As stated earlier effectively a manager has a trade-off between enhanced diversification and a reduction in liquidity.
The rental results are to some extent surprising and go against expectations. In contrast to the evidence reported with total returns only two significant test statistics are observed for either the cointegration or causality tests. These both relate to significant F-statistics in the causality analysis. In addition, they both refer to relationships within a single metropolitan area. The two significant results reported are those indicating Granger causality in the direction of the West End towards the City market in London and midtown to downtown Manhattan in New York. No significant evidence is reported on an international level between New York and London. Given the differences in lease structures and, in particular, the restrictive nature of the UK leases, it would be expected that if similar economic forces were driving the two markets, these would be more clearly illustrated in the context of market rent movements rather than total returns. The relative lack of significant findings does go against the arguments concerning economic specialization acting as a driving force in the markets. It should be remembered that market rents are subject to supply constraints and shocks within the markets concerned and these may lead to divergences from the underlying economic forces. While this may help to explain the lack of significant results with regard to the rental data it does not explain why significant findings are reported with respect to total returns. This would imply that the linkages between the two markets are originating more in the capital markets rather than the space markets and that the importance of the London and New York markets in terms of international investment is at least in part causing some of the strong interlinkages. Given that the two markets are, as previously noted, two of the largest and most liquid office investment markets, this would lead to high levels of investment activity on an international level consistent with the arguments concerning liquidity noted earlier in the paper. This may lead to yield movements being interlinked, thus influencing capital and therefore total returns. At present lack of yield data prevents a detailed analysis of this hypothesis; however, it is an area that the authors wish to pursue in future drafts of the paper.
The second half of the empirical analysis concentrates on the driving forces underpinning the two markets both in terms of total and rental returns. This analysis is undertaken using a Vector Error Correction Framework (VECM) with a variety of explanatory variables incorporated into the analysis. The model used is similar to that adopted in real estate specific studies such as Seck (1996) , Tuluca et al. (2000), Lee & Chiang (2004) and Lee & Stevenson (2005) . The approach can be viewed in the context that assets are substitutable where common driving forces influence the returns. Seck (1996) used such an approach in an analysis examining the direct and indirect real estate markets in the US, confirming the results of previous work in that there is a high level of independence between the two markets. Lee & Chiang (2004) examine the Equity and Mortgage REIT sectors. In this case substitutability is found. As the authors note an implication of this finding is that in a portfolio setting investors will be indifferent to the type and sub-sector of the REIT and that they can be treated as a single substitutable asset class for diversification purposes. A recent working paper by Lee & Stevenson (2005) provides evidence of a lack of substituitability between REITs and value stocks. The Tuluca et al. (2000) paper highlights methodological issues in the use of such an approach and specifically the use of an unrestricted VAR model. The paper highlights potential biases that can result from the failure to initially test for cointegration and adopt a VECM framework.
The variables included in the modeling are service sector employment, service sector GDP, industrial production, stock market performance, stock market turnover, short-term interest rate, inflation, the default spread and the term spread. The first three variables are designed to proxy underlying fundamental occupational demand in the space market. The use of specific employment and GDP figures is aimed at more accurately portraying the driving forces of the office sector. Such specific variables have been used in numerous modeling and forecasting papers, including Stevenson & McGrath (2003) , which specifically examined the City of London market. As mentioned previously, Lizieri et al. (2000) report that 87% o occupiers in the City of London market are firms within the FIRE, business and professional services sectors. In addition, Wheaton et al. (1997) report that 75% of space in larger office properties in the US are occupied by firms who's SIC code is Finance, Insurance, Real Estate, Business or Professional Services.
Such variables have been used previously in the context of modeling the London market. The Stevenson & McGrath (2003) paper used both a reduced form OLS model and a VAR modeling approach. In the OLS model service sector employment entered the final specification and provided the primary proxy for occupational demand. Industrial production has also been used extensively in previous modeling work and should provide a proxy for overall economic activity.
The use of two specific stock market variables is due to the economic concentration of New York and London and in particular the Downtown Manhattan and City of London submarkets. The rationale is that there may be a relationship between stock market performance and activity and the corporate performance of key tenants in these submarkets. If the markets are performing well, the profitability of institutions will on average tend to increase, leading to increased occupational demand. Ironically, therefore, an institution's own corporate performance may be a highly influential factor on the performance of its real estate portfolio. In addition, the linkages between the stock and real estate markets would also potentially have implications for the role of such markets within a mixed-asset portfolio framework. If markets such as New York and London are linked in a fundamental sense to the stock markets, then investment in such markets may provide reduced diversification benefits when the real estate portfolio is considered as part of an overall mixed-asset portfolio. To some extent this issue can be viewed as an additional trade off on the part of an investor between diversification benefits and liquidity.
Two alternative measures of stock market activity are used in the current draft of the paper. The first is the actual performance of the stock market, while the second measure is turnover in the New York and London markets. The US market is proxied by the S&P 500 Composite, while the FTSE 100 is used for the London market. Many previous studies have examined the relationship between the stock market, on both a broad and real estate security specific level, and private real estate. Most studies have tended to concentrate on the contemporaneous relationship between the two. This has often been undertaken either by simply examining the correlation coefficients of the respective return series', or through a conventional portfolio approach. As Quan & Titman (1999) illustrate, short-term measurement of the returns tends to produce evidence of an insignificant relationship. However, as they and other studies have noted if an extended time frame is examined this relationship can change. Quan & Titman (1999) find a significant positive relationship between private real estate and the stock market using a cross-sectional approach.
Tuluca et al. (2000) using a similar VECM model to that adopted in the current study also find a strong relationship between both stocks generally and the traded real estate sector with private real estate. The use of a VECM framework does allow to examine in greater depth the interlinkages due to the dynamic lag structure of the model. The second measure of stock market, turnover, is included in an attempt to capture some indication of financial service based corporate activity, which should lead into occupational demand. It is intended that future drafts of the paper extend this analysis to examine alternative measures of market activity such as the level of merger and acquisition activity and the number of IPOs.
A number of other variables are also examined. Short-term 3-month market interest rates are used in addition to measures of the term and default spreads. The term-spread is defined as the difference between the 10-year Government bond yield and the 3-month Treasury Bill rate in each country. The term-spread is included to provide a measure of the yield curve and therefore provide some measure of interest rate expectations. The default spread is defined as the difference in the yield between corporate and government bond yields. Both the term and default spreads have been shown to provide effective proxies for expected economic growth (Harvey, 1991) and have been used as effective explanatory variables in the modeling of real estate in studies such as Seck (1996) . The models are run using both nominal and real data. Therefore, for the nominal analysis inflation is incorporated into the models estimated.
The emphasis in the investigation of the empirical findings from the VECM is on the impulse response functions and variance decompositions. The impulse response function examines the impact of a shock in a variable to all other variables within the system. Due to the dynamic lag structure inherent in a VAR framework and the inter-relationships between the endogenous variables, a shock to one variable is also transmitted to all of the other variables within the system. The variance decomposition results provide the percentage of the variation in each variable that can be attributed to both itself and the other variables within the system. The variance decomposition results are reported in Tables 5 through 8 , while graphs of the impulse response functions are contained in the appendix. The results show a number of interesting patterns that we intend to further explore. In particular the stronger response of the New York markets, both in terms of total returns and rents, to stock market activity. This may be originating in both the space and capital markets.
4: Extensions
The paper aims to extend the analysis contained here in a number of ways. At present the modeling of economic driving forces has been undertaken in a VAR/VECM framework. This does limit the analysis that can be undertaken. In particular, it limits our ability to examine the impact of the foreign variables on each real estate market. At present the models use solely domestic variables. An important issue is whether there is a direct impact in terms of the economic variables across the two markets. One issue that we wish to specifically examine is the impact of the stock market. The current results indicate that New York is affected to a far greater extent than London. This may be due to the use of American data for New York and UK data for London. Due to the well documented dominance of the US capital markets results may be more similar if US data is used throughout. However, the VAR/VECM framework is limited due to the loss of degrees of freedom. For this reason we intend to adopt a more conventional model of the form used by Wheaton et al. (1997) and Hendershott et al. (1999) in their analysis of London.
However, not only intend to model each market independently but also link the two models to allow for interaction. This may be a more effective method of linking the analysis of underlying fundamentals than the a VAR framework.
The authors also intends to extend the analysis concerning the common features of the cyclical behavior observed. A recent paper by MacGregor & Schwann (2003) examine some aspects of common cyclical features in the context of the UK. Extensions to the current analysis intend to further examine the stochastic trends present in both the total and rental data and go beyond the current concentration on cointegration and causality. Table 3 presents the trace and maximum eigenvalue test statistics for the Johansen cointegration results. * indicates significance at 90%, ** at 95% and *** at 99%. Table 3 * indicates significance at 90%, ** at 95% and *** at 99%. 
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